
Valuing the impacts of climate 

change on terrestrial ecosystem 

services

Alan Krupnick 

Resources for the Future 
Improving the Assessment and Valuation of Climate Change 

Impacts for Policy and Regulatory Analyses

Capital Hilton, Washington, DC

January 27-28, 2011



Definitions and scope

Terrestrial: everything but coastal and ocean

Here, my focus is on the squishiest of ecosystem 

services: non-use values  

 Stated preference (survey-based) studies.  A low WTP 

per person goes a long way!

Endpoints: biophysical effects estimated by 

natural scientists that are used as startpoints in 

valuation studies



The task

SCCT = Unit values * Δ Endpoint

Need to match

- Natural scientists respond to their drivers

- Economists have no consensus on what to 

measure  no harmonization, huge variance

Based on preferences -- WTP A  million of them.  Which to choose?

Based on climate drivers



Issues

Does the natural science examine the 

appropriate endpoints and build the 

appropriate functional relationships to link 

back to climate variables and interventions?

Are those endpoints valued?  Credibly 

valued?  Are the valuation studies 

comprehensive enough?



ENDPOINTS AT ISSUE:

IPCC





Ecological Production 

Theory

Same thing

 Biophysical inputs 

 Transformed via natural processes into

 Biophysical outputs

Qi = f (Ii1, Ii2, ...)



Production Function Error

• What is the value of “more acres of eagle 

habitat?”

• Need to know two things

(1) The value you place on eagle abundance

(2) The production function that translates eagle 

habitat into eagles

Respondents will intuit a relationship

But won’t know magnitude



Startpoint Categories for 

Climate Change

Use (e.g., fish populations)

“Standard” non-use (e.g., single species 

population change, extinction)

Combinations associated with events (e.g., 

wildfires) or broad scale changes (e.g., 

desertification)

Novel changes (e.g., range shift, mass 

extinctions)



Valuation studies classification

Studies valuing relevant commodities in 

non-climate context

Studies transferring these values to a 

climate change context

Studies valuing relevant commodities in a 

climate change context

Stated preference top-down studies



Standard Endpoints



Murray River Study (Boyle)

Boyle et al,

2010

Murray 

River 

Watershed



Fleischer and 

Sternberg, Ecol. 

Econ, 2006





$22

$17

$5

Household 

monthly mean



Usefulness of literature

Existing “non-climate” studies – useful but 

limited

BT with above studies: artificial and 

assumption-based

Climate-driven studies: useful, growing 

literature, but will always be “patchy”



Top-level studies as 

tempting option

Broad coverage of endpoints and locations

But highly imprecise commodity definitions 

and scenarios

What’s the alternative?

 Perhaps benefits transfers from well-done 

climate-based valuation studies.



Classification of the Valuation 

Literature
Use 

Values
“Standard” Non-use values Combinations Unique endpoints

Recreation Species Disturbances
Multiple 

commodities
Complete Events

Study Design

e.g. Fishing, 

skiing, 

hunting, 

beach

Population 

change

Endangered 

or facing 

extinction

Decreased

biodiversity
e.g. Wildfires

e.g. 

Biodiversity 

and mass

extinctions

All/Most 

relevant 

commodities

Range or 

ecosystem 

shift

Early snow 

melt impacts

1. ) Top-down 

SP studies X

2. ) Studies 

valuing 

ecosystem 

commodities 

from climate 

change

X X X X X X X

3.) Studies 

transferring 

values to a 

climate 

change 

context

X X X X X X X

4. ) Studies 

valuing 

relevant 

endpoints in a 

non-climate 

change 

context

X X X X X X X



Results

Most cells filled in   a lot of studies to 

work with for meta-analyses and benefit-

transfer



Spatial Scale

 Studies range widely in spatial scales

 Desire for specificity to enhance credibility:

 “tangible” commodities and  convincing scenarios



Scope Sensitivity

 WTP more for avoiding larger 

damages/gaining larger benefits

 Decreasing marginal returns



Timing

 Timing of benefits doesn’t seem to matter 

much

 Low discount rates

 Not addressed by many studies



Uncertainty

Most assume certainty

Very few vary uncertainty

Admitting to uncertainty may induce protest 

bids

 Rejection of science or survey

 Difficult to sort out from “legitimate” 

responses



What is needed

From Ecologists: Endpoints that match 

valuation startpoints and have functional 

relationships with climate drivers

From Economists: consensus approach to 

classifying endpoints to be used as 

valuation startpoints



Final thoughts

Should surveys mention climate change?

 Climate skeptics

How to admit uncertainties in surveys?

Need holistic valuation estimates (more 

than just terrestrial ecosystem effects) – no 

presumption of additivity   top down SP 

studies?  Or top down SP studies for non-

market ES only?    


